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(57) Abstract: A recording/reproducing device for writing data onto a recording medium, or reproducing data from a recording 
medium, wherein data matching a recording pattern, so specified as to include a plurality of sets of mark lengths and space lengths 
mutually different from one another, is written onto a recording medium, and then this data is read to generate data signals. An edge 
shift detector uses data signals to measure the edge shift amount of a mark formed on a recording medium for each set of a mark 
length and a space length. A record controller sets a recording parameter for each set of a mark length and a space length based on 
a measured edge shift amount 
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5CIfiH$nT^S. -tlBfljm 4m3s(Di&§ x 4m4s(Di > 
4m5 s©*§££#g3n-C^3. S/c, C©Bfi/*£->H ± 
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V (D i g i t a 1 Sum Value) tfOtS^oCi^ 

c<Dicisb[z. aes\ ^a^m 3 &m\j\Tn^mv -vim?-* 

-XOA 4_tlC^liJc*n3, ft^-T^I 4±CIB^$n^BfT^0)7= 
-5>&m&ZS£:tzl5lZ, Mr-f^CI 4±lZEdm<*Wc7-<9&m 

ntfeBMoft'w m sn&oc-fc&iizmvBnx^z&BUjMs, 
sic* ^n^fimmizm-jznz^T&m^o 
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#5(Dtiiil«> P L L(lig4 0<D-g|J£llJ3)6-3-3ft*lfct&il1 833 
d; U 5 13 A / 1 5 X - 9 B £ ^ □ y 2 5 0 A <!: A t) $ n S . 

s^tts-r^o c(Dtaffi^M©«ai7DacouTia:aas-r5. lpf 
an-tfxz?* 1 9 gsmsn£ittfisa»6vco2i 

^jStl£^^gJl»»S95je^S. LPF1 9»5dJjD3n£«SB\ 

gssns. cop^-D^®ecd:ovco2 1 ^iwasn, ®£ 

C<D<fcolC*£BfiJB«g-CB, ttffitb«8§1 8> L P F 1 9, VC 
02 1 JRdCcfcoTP L L@H4 0tf«J«3n-C^3. P L LHS§ 
40IC33l/\T, VC021 »5ttijb3tt3fi£2D M 

&mmt<DtiLmmmtf£ft£uzo\zK-3<&3c chafes* s 
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$fi _h CD 3* n 3E It ft * § <D £ ? 3 o 

SUES®?* 7^6AtJ^n§5 ; S>5'^S^ll^S2fifb-r 
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m$nicpftm(D^-om£*^-*m£:(Dmfr£t>ii\zm\z±®(D 

nmv&mfr&ioii) biz. jl^ v-mm^ommmz-^^ 
m ft 5 n 7c IB n / ^ x - 5> is m ® t & •§ t ¥u §t u t w. m u & t> , 

-75, RJT5£<Z)SSBI*IIC£I/Ui^ ^<DiiS&Sfri*IC^jii5HW6n7c 
lfTT§cfc5ICtlfF-r§o 

■3^T, ^-omiiT.^-T.mtcDmcuz^mj^^-^^m^. 
m iff £ n 7c is a / 1 3 x - 5? s ib ft *§ (x m e§ 2 7 a t tts a -r •§ . 
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ttenS. *©SL ±&£B«©»#Ccfc:>Ti3«/f5X-*(Da 

oTs l\-r-ncDl§^St)-eTr(D\'~^(DX-/*>^<if56(D7DlqllC(if 

*I£&©IBii7^><-£©o£©ffiIE^§§B£i/^*-££M^ 
SCttfTJSS. lot, ^TcDlB^y^^^-^ICSlfUriql^cDx 
2. hK»£«W£tffil£*©ttIEl!)ttK:i£/STs RlT^^^^XiliIlC^ 

JtfT, Cl*§g^©fctB75£3:7£l3l2/5>5/:7 hB©£tiJ7D)£&£ 
CWCcfcOBilClBWtfS. 
£3\ ^6^y§7S#^U^5, P L LH2§40£1i#63- 

sifitetti&lii 8©stttt«ia£cfcy*©l8ftCo^TlBE?3^ 

m s t © © t§ p s s i$ a -r •§ . 
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Ati<*Mcw>£. mi (b) {cm? &otem£9 n y 9 m^izm? 

6£l*§j£&§§1 8s\\2s 07 (c) \Zm?£o13: : rV5>)imm (tt 
yy)V9-S) tfAS$n§c CCTISPRML (Partial 

Response Most Likelihood) m^&ffitimm<*nT23<0 s XtJ 
<$n§x9£JHS^I3, SH&JCte "0" , "b" . "a + b" , 
"-b" , *'-a-b" (D 5 O(0mv>\j\-$nft&il^(D 

me\t, i£i^atb®E§§ 1 Qom&mm&m?* z(D&.mttmm 1 8 

n tTiy h«fifc<DgaES!<D:7U s/^D y^SESD FF1~DE 
F4. flO^lslSgADDs -feU^S E L 1* ftft&ttttSfflSttE O 

DF F 1 ICxSUTS7 (c) cstcfcoaii^ssnst, 

DFF1IS, 1 {7D2/d7»/£ft»ffiSn)£H7 (d) Cm? <fc 5 .£ 

MStbft-rs. c(DS5tt$n7cfi^ (E7 (d) ) jissn 

TM&(^©^ (07 (c) ) ttt, JO»0^ADD(CA^$n-§o 
iDSSH»ADDB:MS©iJ[]gg15(/V ^©flUSe^lCfcttSMS B 
(Most Significant Bit ; B±{fitr^ h) £ ttl £) 3" 3 o IC & o 

c©io»H88ADDic:a3i^sjDisic:<fcoT:, m^oit^^?- 

SBB, »a3t)"2/?JI/5r-£©¥iSfii#giplI (CO BIT! 13 

"o" ) w±-c»sa»s*ia*jSi-c»s^s^^o z\<oit#>, m± 
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\ht><*WcMSB\zm?\,\Zs m7 (e) \zm?&o&yyj)i 
T-SKDW&Zmtm&mmpo Lumens. cconttiisgpo 

mn®ffiADD\z£z>mBm^(DMSBftmit?z>c.tnz. mz. 

MftJ§m3fD!I)S§EORIC33l,\T\ MSBt* ?0MS Bg? U 2/ 
^□y^DE F 3T1 ?Dy?M3#7cfc(D£(D$lteMltg?0 
^tSnSc cnCd:f9, ^fte«)fiSf0llggEOR^5ISx §7 
( f ) iZm? cfco&if □^□^/KO hmtBfl^CROSStffcbft 
$n^ 0 C<D-tfO^D^7K-r>hmttSfS^CROSSBx ^5IC^ 

y^le)S8D F F 1 #6fcb;t)£n7c n tTu/ hClt^ibT-^At, 
5Btfl»AA$ns. iZb25>SELI3\ SOfflglggADDcDttSSl! 



30 



WO 02/084653 



PCT/JP02/03471 



oT^S. ^CD^JgtUTx -t2b^^SEL^5B^7 (g) \Zm 
LPF1 9CWOTtt«M*£OTKtt5n£nfc:2/ h/T^WU 

uou-xn^y v\z.n\iz>*yy~J)\j=r-9^ -taecDcfcoics^ii 

fctfclflSCROSStf h i ghtSStStDtt^^bT-JS, H 
£ IS S CD £ 6 ± 10 BS £ tL T <0 K £ T? ft CD fit £ IE CD fi £ g » 0 jg . 

iC^CDii^^-To -T3SD5x ±I8£«I3HH N V£J3lA7ci§8, if 

n9n*7$'(yhX'(D±z(Dyyy)bT--$[z3s\j\Ts ^ommt, 
n"c»s^s»iaic:a\-rctc:ss 0 

LPF 1 9&v ifD^D^/KOh^fctHi^CROSS^h i g 
hcDt^cD^U yy?Oyy®ffiD F F 2#5<DtiJ£)f§^ (^Sft 
6s ifn^D^TKOh-CcD^-^) SSJtf^/cttspi^frs. c 
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CDL P F 1 9#6©ffl>bB:D/Ag»»2 0«fTOTVC0 2 1 IC 
Atl$n§o VC02 1l3x L P F 1 9#6CDtfci>!DlCg:3l^-Cs ^ 

PF1 9#5<DtiJ>btfOC£:Xcfc5IC*fl»-r3. CcD^olCUT, 
5 PLL§S§40T!I3, §®£{§^(D-tf □ 2 □ *7tt-f ^ hT!CDi£z*§!£ 

mmz, nt^ Hfcxswus^ftstfAasns, 2<nb(s)s§2 

2<DflOH§§2 2 b&> COxS^bS^ftSfc* nti/ h/t5bil/ 

? u s/ □ 2/ ^pgg 2 2 a gfr 1 o □ «y 2#/cttiiM£n/c 
Trt9-y&m®&23\zmti?&. /cTcU 5>< =iy?mM<Dfc 

tblZ7Vyy7QyJ®®22c&'ftUXihl3?Z>£olZl3:oXM 

& 0 £&\ c<od;5izoT83fi^n/£^-#ctti(&-r52itft;@^ 

20 3 7c tf) CD lift 1 1181 T 3d So lol, 2 US ft; DIB 2 2 B\ tfZ«tfclfc 
. hWi&®$82 40)mW\ZO\,\xmW? : §>o 
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09 (a) [Zm?£o\Z, ilC6T7^-7tfi< 4T 

v>-2©8§SBXs/2> (4T V — 6 T^-^fctoffl&^frlilC 

15 010 (a) CmfJ;o(C4T\ ? -{7<i:6T^^-^<i:cD«i^^ 
^X-OftmHte^CtHZ^oZs 01 O (b) IC^-Tc^oIC^ 

20 1 o (c) izmtkoCs mBn^>m^m^(D&m^mmi:m^m 
ccotB, 010 (d) izmr&oftoayomm&m^Tms. 
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m^(Dyyj*jycr&fji3!oizM&\zft\,\T* mi o (e) cm\ 
zmnm^^oiz. mmmzitaoODT.TK^y [--^(D^yyjim 

CISx Va9Q7.m'<yhT!<DyyJ)\,m&s A££ttXT?5tTcfc 

fl*D*S3»£tf«FS («tt) icsa^^nSo lot. -gooa* 
m^y ^<Dyyj)i<Dm&tfnh?n&. x^v^z? \-m&mm?z> 

£ o m & & tD t* c >tf ju -3 rj r kk b n £ an g n gg t » o > 5> m m t 
t. ^ - m t m m x y v ^ it is as aat x y v o o ^ n t? & •§ # t o m 

htttiil9EB24^ y\°^->^l±l[i^2 3^6OttJt)lcS^0\ 
T, ifD^D^7K<^ h-C<Dx-£tf)<ig, gJi&^frttSlC, 

5>-ym&®ffiiz&oT&iti<*nic?(DJ*5>-y c^-om^^ 



34 



WO 02/084653 



PCT/JP02/03471 



t#-es3o a as, /t#->«ic£ttj«ffii£3if6c:ia, aon^ 
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\z9nyom^(D&ni$mbisT\j\Z>W>€i\z\Z. =t^i\9~y\z-D 

?&& : D\zmB<*nTi,\z>z.£fte>. &n$-y-cmijii*wc:®.fa 

U/ctglC, | SUM/C I A (A&ffijicDlI) 
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oft CfUtts Xy^^hBtfffi^OlBBftC&StteoaO 

WT\ 01 1 iBJ:yB1 2 2#RSUaa t 5» (188 2 

ICjSDT1S2$CD^:7hU9;*5>2 3a£iIx3o CCtlS, 3T~ 
6 T <D v> - ^7 1 3 T ~ 6 T © ^ ^ - 2. £ (D M ft & t> 1* « ft tB ■§ =fc 
©lUH 4i©S/7 hl/97$>2 3 a/3W6niU5. 2IHfc 
@S§2 2^5y^->mt±10Sg2 3lCAtl$n^2fi^ll€l3x C 
CD1 4ii(D^^ hU57^23 aCD^n^niCAtJ^nSc h 
U$>2$>2 3 afrSflDHJJbS^n^nS E L 0, SEL1> 
S E L 1 3t^§ 0 

STc&CO:. SELOtf' 1' »OSEL1tf' O' ftOS E L 2 
#' 0' »9SEL3tf' 0' AOSEL4#' 0' AOSEL5 
0' »OSEL6^" 0' AOS EL 7^' 1* AOS E L 8 
tf' 1* aoSEL9#' 1' ^SELIOtf' 1* AOS EL 
1 Itf' 1 ' »OSEL12tf' 1 * ftOS E L 1 3 2T 0* 

©tut' 1* gtuau ^njii^B' o* stuij^s^aattg 
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(0"7-d7<i:3T/y6 6T^"C(D^^-^<DBR0»Slffl»St)t* CiL 

ittSt^XSSnS, X«y2>2/^ h&tlJls)li62 4l::Htt6n£l)D 
fbx-^tf A£3n3 0 ^Tcs fel/^SELCB, /t£->fttil 

i&OHiiADDICAtl^So JOHBADDttx JRaeStfciU 
< A££n/c±§2B?tox-££gaoflUtB£3-§o /t^- 

1 3 (a) £.m?&oi5im£m&tfn'z>n&o k»bh*bu mzo 
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mm\zz>\,\xmfcmzmw$z>o n 3 (b) ic^-r^o&aosE 
ray- hn^tfxaanst, si 1 2ic^-rj;oiCv c<d«^ 

(b) 3®©^Us/^D:y^ailU, S!ESfiSO£l§ 

(c) f&nit'ik, 37 'J yJ~JO y3?FF31~FF OCAft^tt 
§0 C(D£^x 01 3 (c) CSY^<fco£M*»U-tZ!y h<B3£fl§ 
l/\T, "H f gh" ©EMT^Uiy :77ns/ :?SUiZ!y Lo 
w0)EM7aillt!lSS«ttiEr3. £;£aogfEray-h#6E1 3 

(d) C^<fc3£b^:*$Y*-;7;u«Stf£jjfcan3. B1 2 

ccDii^ (d) tts aosEiay- h^mmz-mmm 

iSU5^REG31 ~REGOIC««|-rs-r^-^Hg^<!:U 
5REG31 ~R EGOCISIftSnS. C<Dd;o£ilBB«lS£}SJB 

tomtom ft&ftn (£iomfcm\z&. mmt^^6T\>ji± 

<DV-9£6TM±<DX*-7.£<Dmfr&fr&l>JLftlZ'p]&<t:l52 
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SVCdigital sum value) tfO^SS) ASIC 

««©DCfi8»siJSi3tur»rj«, »so2ifi<b@ii8 2 2ai:c:» 
o\r, ataa2mt;«ss»«cta J BjiBc:a«. &£>\ 

5?ouSlMaa^-r- K/Xs/d7ja«IT«C<!:C 

«fct)atajS2ffi<fctBSSfisc<!:^-c^«. 
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t/c> 1 44£s/ h<DI3«A£->ICSa;nSS/:/7KJl/ 0' 
fi£ 1 lsl<D83«£®£-C*«>i5C4:il t 7!g«. 

m^m\z : $tommuT3s<c£ti t T!&z>a acorns, yt^-f^om 
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10 iBflfTStH:. MXltmi 4\Zmlstc50(Dn$-y(Do-i5ft i E> : 5 

y#kizmiR-$z>U£isT. mmoumjts -y&m^TT* hie 

nzictb. ftmnrts-y&mvMUidMUftM&oizxtt&c 
<D^§3iut£-:y£jsomi3U ±sga t f5£t>n3iKK:se£& 

l§?££(/t<fc3»/t£-:/-C* KftJIfr-tE: v>-2fcd:tf 
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3Ts R43T\ R56U R 6 6 L £IRI9&£= £33. _t 
&tti£n/cXy hBtS^liA<!:(DM(D^:S$ICcfcorv 15 
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01 7ia> *#src©ffi»©£8H0re»/t5*-£<D»S4;fc;£i5 

©t&SfS^Si57!»5. SttftCB:, 7rs/^S1 5IC33(^T\ pft 

^S^^JBfSns. -^©V-^St^-^fiOTjSia^tJi^ 

*?2/^S 1 6IC5^c£olCx h»£S*2/:7 hat© 

M©ffix»rfii/3 t S^jiAm±©\'-^S<i:^^-^S(i:©^*>atoii 

3T~6 T(D^^-^t(0 3 2 s M'0CDm^-&r)it(Do-be T v 7 -^ 

gt^^-^St©«i*^n)1*C»I^S3l6±^?)X2;2?©2/^ h 
SStfJ-rSiSaCtt, &\h&MZXyV*/? hB^6HBilC^i±l$ 

^©«»IS0 t S*fiAlM±-C»S^5^SJjJflBf9"S. icTcs pJt^© 
v 7 - £7 * t * * - * £ i: © |§ & a t> 1* C 33 § iz £ T a 1 10 X «/ © 
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VZ) h^&tb^SilSIC&x &tb£n/cXy 27^37 hl^BHISC 
8fciJc*nJc6T 6 T V-CHDiLBT&QXyy*/? hiS 

CCTx 6T;**-;ifc6T^-d7£<Di§»afct*C<Btt5l!y 
SXy htfxDTI^&t/MC^J&JfrB^x Xy$7*/37hfitf& 

m^n^ctic^So ccDcfcoicuT^tts^nsxiv^^^ has* 
is,95/:7 hfiSffisatoSMfco-cfiiE^ntf cr&frBx ens 

§Cta { TiS. S33x l^TTttx CCDS^2/3?h» (tftfrBs 

6 T^-^OfiS-ttfiOXs/*?*/? hi, 

6 T^a:-^6 T ^-^(DSSTtfOXy $793? hS) S§l(^/cX 
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?lliEX2/2?*/7 ha©ft9#613»/t5*-*<DfiSiii)0Sti 
S»»0>$t*S^Sa5£Us *i 1X2/2*2/ 37 hfitS^fii At (DM 
©*3£lCfl!iDTi3S/^*~*<DMSraS&^3. CcDcfcotC 

s^^fj^ns. ccDcfcoicur, &t±j£n§?iiEi y$>^:7 ha 

S^HIAtUTI^ mX&s tt3EXy2>2/37hB<DlB*5rfitf A*St 
3? hatS^fiAtfD^CDX^^, »SI/Mi1«IEXs;2?2/^h«<!: 

s^HAtroso^^sc^oTEa/t^^-^ossiasaise-r 

fy£t>nmCs le^/^^-^oxicD^^at^tti^nsx^ 2>2/ 
^Mt©ng;a t i55a^s5. cms, v-^it^^-^ 

jh ft ± c fl£ $ $ n § v - 2 <d m « © s f b © si a a § c t s 8 ft 

1 8C^-TcfcolC, H-<DX2/2>20 hfi (fc3l/M3ffiIEX2/2>2/ 
3?h«) -Cigol^ 4T^/^-^3TV-^7(D^^I»/2> (#7? 
mW^Z?) «x 6T^/^-^5TV-^CD$g!^X2/2? (OT?^"r 

^3?) cfcofcreayt^-^ogf&cttflfiifcaatffcs. ccDd; 
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mtXyWZ? hfi(D&i±JliS£aD3l/\ttliL/iSIEl!i/$> 

m<*nz>imv~o<DBW<DMb\zmmt set-?, iBn/t^*- 

33l^T\ 3:r(Dmfr&£>ti\ZOb\T(DJ:yz)*jy hm (eHii) 
tfl«)5n§^ ^(DSiS^frttcDiiSlCCD&Xy hltf 

t^lCMliilA^§§30/\ o ^><-^(D^SMSfTUT2Ielg(D5 1 ^ h§Bfl£ 

^D^^iiSi«OJI-rcd:-Cx £T(DlBgi/^X-^<D«i@fb#3tfT<* 

tlC^oTv ^I^MlClB^/t^X-^O^IEiS^^fT^oCt^ql 
7fDiiJ£)#5 2{I<b[g]S§-e2{i{bS^l/U 2fiHblSg^^6/t 
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© m 2 9 tfi 2 m i b e * t / 19 - y f£ ± m s§ ft e tu u £ n § 12 a y 1 5 

2ttfc@IST0RWje©l3»tf]&«&O><DT!* £«0IESi& 
#F I R?-fJl/5 3 0CA;D3:ru F I R^i-;U5 3 0(Dtbt)^5 

10 ^bKS^amsns. crosMbRgca-snT* f i r^-ois 

3 0(D^!y^fil»SBit5LMS7Ds»(73 1 IC<fc©HJfiH8Hb# 
3 2ffi*fl9C»fcl8#5U^ttffiS?£g££^5C<!:ICcfcoT2li 
15 t:a9Bg832(D2fi<b»*Sfll^r/t5-^»ttlS15tS /t#- 

VSffll>TK»yT5^-^0«*<bSfj»o»«IS«qBUfei(«, ft 
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£ o ?s Bt (ig T ft o c t # g •§> o 
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m 3< <d m m 
it & etr §b §b m m & & 5 m is =r - $ & m & m -$ c t s f? s 5 $1 a t & 

^5ls/5^hftltiSt, 

- ^ s t (D *s cr t c ib it / 1 5 x - s s §9! & -r § is m m m m t 
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3. m^t?ayt?£.m^&. ISESSaStSflSB^D-y^fllSt: 

iOI3"7-d7«d:^^-^«t<Dffl«(Ojatt, mT~ (m+a) T 
(DV-^St, mT~ (m+b) T CDT.^ — T.StCD&i&ofo-te; 
(££Oad3<fctfbttOliU:<Dffi«(DS«) "CSiOs t&!3B3»Vt$ 

jtflgc: Eras 1 2/2? hits, ^n^nsosiiiifl^-r sii^si 

^-2fifc:*^-:*fi<!:©jffic:<!;lcS»tfSil#:E1 icietEcD^eo 

mete* i9§Bx^$>^7 hacssiS5 , rstB3t3ffisaiXjTsit«® 
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1 cmmo^Mo 

"7 - 9 m t * ^ - *M £ (DIM IC O (/^ T(D^lulBiB^/ t 5 ^ - # 
M^Sil*S7CE«©Sia, 

9. §HEE@$Jf93ISI£* SiJE^-^St^-^gtCDSficrtlc:, 
10 iflBly 2>S/? hSHiSgODlflEtti^licOlS^fli^m^li^SfCSS 
^5»S¥UBfTS»*BI8CE«<D||ll. 

15 tuiffl^en, 

M&nicMttt-9m£7>'<--xm£(Dm\zoi,\x(Dfr. tamm 

20 /t5^—9SSES^SII*JJI8ICE«©$l«. 

1 1. liJiefe^^j^ifgtt, i0EX2/2>$/^hsai»©iaEiti^fi 
^saje-rsB^WTCEHofiiB. 
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12. SUIBIBflf&JiPHtes t08Bl;y2>2/? h£fcb»0)ttiatt<D* 

5 

10 

1 4. SulB7 = -£M^£2ii<fc^3C£IC<£oT2{Ittf§§££ 
15 g p 
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